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A system (10) for measuring and displaying the coordination, duration of and interval between contractions of the masticatory muscles. Several electrodes (12), each 
associated with a masticatory muscle, generate signals responsive to muscle contraction. The electrode outputs are amplified, rectified (150) and filtered (130, 136, 142), 
and then applied to several circuits, depending upon the operating mode selected. In a first mode, the filtered outputs are integrated (280) during each muscle contraction 
and displayed by an electronic bar graph (38, 40, 42, 44). The output is also applied to a threshold circuit (22) which identifies the start and finish of the muscle contraction. 
The output of the threshold circuit is then processed by a timing circuit (328) which determines and displays (46-60) in digital form the duration (46-52) of the muscle 
contraction and the interval (54-60) between contractions. The system operates in a second mode in the same manner as in the first mode, except that an analog signal is 
derived from the digitized interval signal and applied to the bar graph (38-44) in place of the integrated output. In a third mode, the filtered output is applied to a logarithmic 
amplifier (234-262) which drives the bar graph (38-44) so that the logarithm of the electrode voltage amplitude is displayed. The output of the threshold circuit (22) is also 
processed by a second timing circuit which determines and displays (46-52) in digital form the time lapse between the contraction of the first muscle to contract and the 
contraction of the remaining muscles, thereby providing an indication of muscle coordination. 
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m k m m -r a „ us « gs 1 1 2 © * « w tt , s st » 

1 2 2 © « (ft Ik K « ^ a a tt !» 1 1 8 ft ft-' iK T y 

■y * / - * 1 2 0 (Dmntettm ® &k z -c , it 
1 0 oicis^3fta 0 
nu««gi 6©m^n, % 6 m © « m ? a » 

* 1 3 0K(ttl&3ftao 3 Ottt* 

3 2 k&XM&irLW l vy1ryi)-®WM 
1 3 4 £-T!*ftJ&3fta o iK^7-(^^ 1 3 0©JS 
^JRESOiJ^tt^^OHz T4,a 0 

B«7^M 3 0 OffiJtt, H «DC ft K itf 
8* 1 3 8 ift^fflffigL^^^^v-jKa^^i 4 0 

iS 
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■c m&s tifci&w i » * i ^ e (c «t *& a it * . 

»J^f:«rO4,0TX^o. 

is«7^n 3 « oiujjii. n « k m * j* « 

If i 4 4 t ft jfe su ffi ft is = v f v -V Eil Ht W l 4 6 

* ffl ^ 7t 6 0 H z y S f- 7 A iv ? 1 4 2 KWOtii % ft 
Z> a J ? f- y -i n, J 4 2 H , (5 0 H z « /J ffl * M 

t§ *)> t © & *» & v m n i 2Kx.oxw±tfbft-ft 
w^tt^-Sd^Hac^tofi-^A t iff- & a t t L-x 

7 -f 1 4 2 C III ?J A (1 , ® -V * * 7 

? h 4t $ S£ fli 83 l 5 OKftlUi, (S*A(iffi 
ft 83 1 5 4 £ -f ^ 3 > f v V 1 6 StgTlK 

» it lie m i s 2 osnni^jaicii&'S ii a. # t- 

v cy a / - 1 5 8 6 0 ii £ (S g& |C 

'< 4 7 * left*} X v * f v V \ 5 6 i ffi ft gi 1 8 4 

ofe^^%**A- net* i 5 Kim«^ n bo t 

© P fiB K X t> , ftEOXSKSEflEBll 5 0 © fji ft 
Tit i£ ft A JKSLTfliWK^ftJ. «l ft! II «5 K 

i& 2 ft £ 0 ^x'^^M 8 8 iSttfil H, 
1 9 2, 1 9 A -C m&-£frZfcnm. Y V S K t j> , 
— J£ © * Sff, tft -f * - K 1 8 4 , l 8 6 KIJ 

n i Q 

~T W »' 4 * - V 1 8 4 > 1 8 6 (HI © «. E Pf. T K # 
L<4&X5K#*->'VH>-^i 8 OtHft 

■2> o J# 1i ?S 1 6 6 © m * U ft K X 4) , Jf §i g| 1 6 6 

«IB1 6 6 © Zin W * # a* tC Ffl ill « jx i « E , 

* SI ± <*" -f - h'l 7 6 

mmwn e 6ojiiif«««ic(ittiiW(i*sfi 
k d x t h j>> h , Jt ib » i 5 2 i i 6 s omtj 

4 - Kl 7 6 MO'tEP»Tlc« Ll^. b 7 

y * f 1 8 8 41iii,lI(C * - K 

1 8 4 t I 8 6 tCK'M T^sJii««iJ>5-C^4 
4). f U - K 1 8 4 , 1 8 6 (D»«f!:t-^4« 
Ett**-^h-C4>4 0 t)U, y ^ f- 7 4 * 
1 4 2 © ft « E 7)s S «E 88 1 5 0(CEpU5n4tt 
WMSl- 5 2 OWSttiEICft i, C O iE « E tt 

2J 



W857- 4373016) 

tt , SHSl 6 2 i n; t y -y a > - n 6 4 IT X 
*'U*L *%<*yh3#i* 0 if « B 1 5 2 
®#S(SA*U SitBl 6 8 % mx ?r 2 <Dfc»W 
KBl 6 !HI S ft & 0 *S i® IS I 5 2 © * 7 -fe 
* I- 5:i6:i!«^-*ir*7ti6, g ft g* 1 6 8 t fttSffl t 

ftfi © « a m 1 7 0 ^ # r a n * „ nmm \ 5 2 © 
w t> a , atts 1 7 2tgtnsi e 6©^# 

^ K m b ft , iftlitlS! 7 4 l(g gg 1 6 6© 

# % « «: 1 tc k s? * „ 

IBSl 6 a <Dft K & All Ktt 4 * - K 176 

7)« » f« 5 ft , KUrt. ? 4 * - Y 1 7 6 *jg-Cffifit 

33 1 7 8 t iK f y '/ 3 > - ^ 1 8 0 t)» f? SS a 0 

^-rv->a>-^l 8 0tt^ie©X$KSi«i55ii- 
£ e 3 v T ^ 1f 1 8 2 U <f -( t - K 1 7 6*2li 

1 8 6©Sf«ittffi5K:ffig£'gfL. tLttnbc 
Ri « H «f gl S 2 t 1 6 6 ©UJttfi 

20 

U-N 8 4 frS-rilEilftJfllgfl 9 6tC9 

tm % ft i. c K flit a 1 8 0 k fit j>i # jjg -5 ft i> m 
b r 4 a- -- k 1 8 4 tt -j- -r K * it ft m x h h b 
AJl|*JiiBTLItCl6iiI*Sl 5 0 tt /fc « 
t>(CCOA?)jHJ(C(S*t4. 1EX& 
ftU. , lIMBi 5 2 OWSttftlc* i, c ftli f 
4 * - Y 1 8 4 fcjfc'-MTJxL-CtJJilSSl 6 6 ^ 
& IE (U * 5fi ife -5 * o « « IS l 6 6 © iE fi! fr±, 
^' -( t - K 1 8 6 t *S t IS IS S 1 9 6 K M b ft &<> 
t) U, -t? ■ b * y -t a* h^ffi^flftill 5 Orfw 
4 2 7)>b©ffit-^KMiIi»i>-f»'Sr 

scitttttifl, $LW.*&m® <d vati ( ^&<d & 

M©7ttocn5rfS-tD fc M: & ) ft IE -C * -5 # . 

t h « ^ t l t ffi n tt » x u sic & o ta£^> -c, w 
«»i«i(agi2 0 4 ©gNR l teA*K®^ 
5^.^*j|eiaatn:8l^>-7 i >'ifiag»i^2 o 2 t« 

^tE4 0 (B;^7'fA.^2 0 0 K Z ft & 0 m 

SS 2 0 6 , 208Sf>-^7'>'-y3>-^210 

tt > m tn. is 3 v r y v- m k m 2 0 2 © m 9= * m tit 

■*--5f£-t-#-4f1lft*J#iiIii§ 2 0 4 K-^^iOl^ffl 

22 



^ b tl h a ? -i A- 2 0 0 © 01 J] tt , ^ » © U WW 

7^a-^2oo© in w. h- m m ki 2 2 o © -ft 

A A K f 3 , «f H 8S 2 2 0 ©lEA^jttStttZS 
2 2 2 Hffi -c ^ w * -y =>- * - /u- h'HIiiJfyi'B 
y - ^> 3 0©7-f^K:*8i!-5ft4.Jfctt«llfi8S 
2 2 0ttiE7w?JititefflO»li)f=«w^^W^*<MA.. 
-t © W * tt 7- * T s/ 7" fit ft 81 2 2 4 4- fl- U t flt PS 
ft < R Si! 5 ft * n ^ 4 n, ? z o 0 © 111 ?j -r y 
■y b / - ? -i ormffi£ftjt'ttE.ti)i»i<ft£i. 
Jt m m *a 81 2 2 o © (a ?j tt < ft jj , t ft # flS 

& © $ & © fg - 1 ft * o ffi fit 83 2 2 6 it m n m 
m 2 2 o ic , m* l < * ^ % u t m ± -r * -tt to © 

t ^ -y u * % H- A. h o c © fr, & J# as © w ^ tt 
<%• & © # us © jt j& At ^ d t w ■#■ a o 

7^^ 2 0 0 OWSK i-Wif^C tt, £h 
OWItEB 2 3 0 K tfltft? ftSo «»1K230 

© a * tt , jjp » a fit is 2 3 4 * m t « ft Jt is is 

2 3 2 <D HQ & & & K M & ■£ ft & o M Mi 83 2 3 2 
© # Jx lie A » tt „ 11£ fit W 2 3 8 i 2 4 0 t)Ht 

* 7 * ^ t- * , -tftKiij, m iia o 2 5 o © 
a » *>* . mwt *: ft t> -r k i&n c o m m <o *) m itfr k 
Jtwt * x 5 ict 4a se c -r % iiiB2 3 2o(u 

# ttffi fit 8s 2 5 2 Sr » t Jt W 88 2 5 0 © JJQ ft 4g 

J* *S 8S 2 5 o © m # £ to ft 8? -fr £ 
<!:©fKJK:ttfflStfflfit8S2 e 4 *>» ffi t£ \S ft * 0 * 7 
■fe s- h tt , fit 83 2 S 8 £fi-Ltft©KitKEK 

«B4*i**j i j'^a / 2 5 6 t«-c, mm 

8S 2 5 0 O#KCA])K«tt«Jii. HW9 250 
©W*tt««EilJHtSfeL8» 2 6 0 te-C^WEIIKIC 
ggc-Sft. ft © W # # 5E ft -5 ft -fe © t BJS C it to K 
? y 7 \Z y ? #4 it — Y 2 6 2 tfl ft & * ft & o ft 
SBtCalKf2 3 o «om?3^, 4-ttO#MOJbto4I-9F 
iti. glcffiiitil 5K, t © ft -^ tt # J © 

ftff^«(CJf»ot«!/ ? 7S*gt 3 8 , 4 0, 
4 2, 4 4 (Cgb*l4. 

tc-cK3mK-z>^Ti!iw-r&t, mm * ft, 

F J£-£ ft, SEtflE3ft7tftr-^Btt, * 4 7 2 7 2 
<ift#HK i jJiiif^BJSBiftOTti: fe K . * -i y 
■T 2 7 2 i fi*t 88 2 7 4 t|M-CtS(ftJ«1i8»2 7 0 

as 



}«57- 437.30(7) 
iEt*o«««ffioMlc»ff«ft7t*^>'4'9 > 
->> 2 3 6 <D7 4'*K&ffi.ZtiZ>o y- y y ? J 
-*2 3 6tt, J«f ?S 2 3 2 O^SfeA^I^**' 

y v en tm s n i, i y k w & ti & a m m s 2 3 2 
ttiffify^-c&aTtto, m « «s 2 3 2 <om%m% & 
t± in m ± m & t x. *> o sE-^t, asi8i2 3 4 

ft*«5ltt, »BPK 2 3 0 OA»(c«»«n« 

2 3 2 ©iliMKSl^iit^M ^ - K2 4 2 
*&ftft*«fflE-C^fb-2fta Q >f * - K 2 4 2 (HI 
OK E v 5fC3-C1«fflgS2 3 2©01*KEtt, *4 
i£ » t f 4 * - Y 2 4 2 teftfta«Stt©^»f|gt 
©fliK^L^o f -1 * - K 2 4 2 iiiiilit^ 

® c commit itm-t z m <o > mm® 2 3 2 © ta 

^«Eti*JSftH-§C ©ffii)S©^a{|ti©*(J 
IC § L ^ o #'0-K 2 4 2 KI^M 7x#*> 

o-c^ft^t§tcj«iiagi2 3 2 <om® zmm-t z> 

Jt to IE fit » 2 4 4 5 Jt^ift^ft /So Jf fit 8S 2 4 6tt 
J#«H2 3 2 -^OAJl'M T^MiMti, 
^«8s2 5 OKI ]3J<|i|egs 2 3 2©0l73K:|a^ 

24 

0)l9»^;S(tft(SJni 0 ft *■ , |S 4* II fj K 
RWt4i5lc, «5 'K /tfd * K © ^> % ^ -g ft s „ if 

<a © 2 7 0 © f \\m tt , s k m 2 7 < (t?L^*i 

Sjjl2ip 2 7 6 k: i !) J KSS^ix, i#4Sgi2 7 0 
z)» b © si" 7 -t y y m f£ * & /jv k -f- 4 ft J6 (c JSfitH 
2 7 8 « j* « ft 4 0 JfH>Sil2 7 0©ta*tt. ft 

2 8 2 , ^xv->'3/-^284, « fit 85 
2 8 6 * « -C * 2 ©mftJfffigS 2 8 0©«jpft®# 
fij3tsi2 9 0 »JttII£fr 
fif IX 3 ft ?t 7 -f t A « L Jt # t y y 3 / - ? 
2 8 8tt, «iS 2 8 0 -\OA?I'M T^lKt 
«i«Ut«»K'J 7 h 4 it -f a I 5 K & -5 ft 
* □ it ill 83 2 8 0 © (11 i m ft ft IS- & © M K tt = 
yfyt 2 8 2 <i8|[^ 1 11121011, 3 
v-rv-y- 2 8 2©+^- , y ; i'>'^i:,+r-yxv3^ 

2 8 4 Oj4atfti4S»l«g8rttt4* 
»BtLti«tJ. VkKWLW-t h X. *> K . y- 4 
v f- 3 2 * ± K ~r b I, -ttttf K fefi I t L -r §6 £ 3 
ft & U ■* y h^ - *^KlESLt3yfyt2 8 2 
*2*«3-fct*Jtto. ^fvt282 rjK^O 

2rt 
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^2 9 2 * met-r *.„ mftwwm 2 a 0 © w ?j 

K *• tt * « C 1 i»()Ot«Of«||OXI|; 

T y - h 3 0 0 K 2S c *i 4 „ « Bf © 4 fl © « m 
+ (56 EllB*ift»«ni 0 b tf» 

0«®ia)KO-^J5ij9±H'-6 0 ft ^ t , 2ft t> © m ffi 

HKoji&ifiteggw^D 4 smuj w * r - Kti 

K?nitOiI«3ftftk 0 # / , # 2 . * j» 
0*--lrx*/uOJfctlJt(B««*Dl. D 2 , D3 
U> K^" - M 0 2KttftiJii ( C © v K 
7* - h 3 0 2 W , ^>"<-^3 0« t^Ltty 

K 7* - h 3 0 4 H , ^ -r > 4 4 © Jfc *M« i» gg rf> 
£> © A ;£) i: " C P - I N " imttQWho '<jt~3 X, 
ikKJIBS 2 2 0 *)> £> © |i1 ?j © 9 t> 1^ -f ii tfs fft 

27 

* >■ * * <d m * 7 ? - h 3 0 0 k »b a r«> ij 

3 0 0 OHJiiX ( 4 D, #f J ry^*o^vs' 
■^*-^FftDi!(S(4MT, iK * fl «r ff 
O 0 C C T v & SMlll ft * T 4 r - b 3 0 0 © 111 tl K 
is- Id h '< a- ^ © dJ ti . *«JfCiR»Lrt:lfiL^< m 

© jr *§ a- b , mm m si- t y - y 3 0 0 i an 51 -r * 

f f y 4 *KffltiI L 4* < tt K « 1 tOiil* 

M K « L l« £ t *« * * . « A tf - * 2 © *• * > 

*/u<Dxvyy=.*-n- Y' -(& -§• D 2 i f t < 4 

litii, f + y * * 1 oii«it7 / - h 

3 0 0 © m i) a v -t © a c © t * r f . j .1 

-C£&/ttoiiS<*£o L L , -1r v * * 1 © j* 
V5"/s.*-*Kffi#Dliitt<4Sit, W (Hi 
W*7*'-h3 0 0'v©A^ttro, 0 J -C * \) , 

C *i jc x jj t)Mk tfi * T ^ - Y 3 0 OOHUHHCf 
(£ < £ 4 o 

fc*©lfiL1><«©'Kli ftf + 

a- © 1^ 7 -y =. * - a, y % • D 11 f>" W < * j) , 

tOfi-HIKtiayfyD-S 1 0 J$ t -t tl * 



}«57- 43730(8> 
< * & £ , ty r^ - h 3 0 2 cWJiiiK 4 i, 
t*ittlffi©K-frft;ffltiHiJ5E , t-&*3 © >5 s£ f K 
C.-Ci/>£*W 7^3 1 2 i 3 y -T y -y- 3 1 0 * H 

-r4f80H-S7'J 7 7" 7 P 7 7" 3 0 8 © -fc 7 Y 

AiiKQumsti&o K . 4 1 O 7 ij y / 7 □ y 
/ 3 o 8 o q m ^ i)i i < 4 !) , cnit : t 

f**©»««l*T^ - h 3 0 0 Ki&m 
Sfti, fflj A ti" . 7" ^ y * a- l O^W^J/**- 
* Kfi^D l i'tff < 44ilSgtii < til: 
J6K^^y*A-l ©gf#«J*T^ - h©;o©A 

y^^O^us/s/a.^-* Y' -B D *i {& < 4c-c 
•fes 4t^y^*O7iJ^7'7B^7'308 #4: 

5(c»S3ni„ for, 7ij y/308 

ti-t^K^FG-J-i^T^ - I- 3 0 0 ^{&#-#%-^ 

A. & o f -tyf*-] oi<btt*r h 3 o 

OAJj)i [J , / J b T o k 

fe' i) s fty + JH oilfttr^ - nooc 

ft© 7 IJ y 7' 7 n y 7* 3 0 8 © 'J -tr y Y A TJ K 
« A 4 » *a£ "i) -C . UIIJili-Ti'- h 3 0 0-v© 

Asti [«, o j * b r i . / j t m n l , t 

© t $ # W ^ T - h 3 0 0 © iii ?J ti ft L * 
^„ ^-f 7^3 2 *±i^T:'J -t y h ^ -f y 32A 

tfflUiC iK J: i, i f 1' y ^ * c 7 ij ? / 7 

p y 7- 3 0 8 tJI p] B# (C 'J -te y Y % tl . UKJ: 5 

UL- tt, IS 3 l 4 iltt^tOH? I- «S ={■ IC St a 

r i j *s ^ ^ ti h „ 

7 «J ^7-70^73 2 2 aws o!Si TiJ k: 

X <0 -)- v V y - Y 3 2 0 rft » pI fB K * 4 t . #f 
■flk d'j # T y — l- 3 o o © m -h K i 9 2 KHz ^ a y 
#ll*#-J-y K^ - N 2 o tiiltS So 7 ij 

iy7'7p : y7322tt > ^yf ; >'^32447>L 

t gf flb w st- t ^ - h 3 o a <dje<dm®k x b v 

0^*^Ot80lT4ttJltf / KHz 7^^- 
a- * ti y K 0" - h 3 2 0 5r a 4 t i *i r I 4 

ft, tO**y^tt7-xK*'-l'38fl. 332 
30 



z'&^miim&Lxtem-sftx^&e 4 van & m 

m T K Wl 3 ft Z> o 6 2 Hz , 12 5 Hz , fl KHz , 
J « KHz, 3 2KH:O^B?^!^^i5EfetJ 
(Ctt, 1) t> > * 3 2 6 JO ft © tH # >dS m U» t. ft £ a 

ft w k jk m -t i> (ft l+ < % © ir m k % & & 

- n 0 2 *f,Oftl Jtt, A !> y ^ 340 

lR^^*?!3K:^£D£C - iKJtfln-l-*o * t> y * 
3 4 0 © Q 0 , Q x , Q 3 W*tt^-vK^-h3 42 

Kgtftt J I * O x b 4«tm L, t ft Sr #? Ml I, 

it © ^ t ^ y K y - h 3 4 2 <D M * H flk < * D . 

* c -y ? 3 4 0 h W i n BI ffl5 (b € ^ * B$ *LT, 

* !> y * 3 4 OtiffitiJ: m M L * < 4 £ „ x 
K <r - h 3 4 2 0tePIJttftf -rx + fCtxP 
4= - h 3 4 4 t 3 4 6 i> Wlft^ffiK'J- 2>o m.WK 

ir «s -r h m © m. m -h> b J- y v v - h 3 2 o t m & 

■2" & #5 © iR *g t X . i KHz © o * ^ ^* a- * tf! 
f-Vy*^O^y h* — h 3 2 OilUt* JB 
i§ -S ft Tfc ^ a {£ O t , t ft P> 0 7 KHz '* A- H: 
^ v K ^ _ h3 4 4 ^ ft (j ^ ^ ||- / 0 0 © 1R H |<C 

.3; 

m jj © / khz ->< a, ^ u 85 © $ i7j © 7 o m © jr j$ © 

£^#8)fpBjfigtf«SK££^v h - y _ h 3 4 6 K 

fife^-t, ^ i- ^ y ^ o i- y V V - \ 3 4 6© 
W, J] K & it Z & ^ * <D & ft . i o 0 iR fig 4- trc 

AD3E*i 3 5 2 K«U, iKS 3 5 6 tKjS 
3 ft * 0 ^-f^^3 2A^»(3©'J-fe^h«^W:, 
t£ K Ij 3 5 8 *HttO*?y##ADa!ftBI: 
ij -t * h iT & „ C 5 Lt, (Sit8!60tBt« 
5 ft 4 1 H 3 5 2 O «d] tt 1 DUKatflCfr^ 

*»R^fciR«a©&^#©^^rifli«Kifc^j^**fc 

»J ^iOSSttt, x 3 1 2j)igB^ 

■c *- i> , *t s - v s o o it* f< - * t 

lt©*«hb c5L-c, <&iaiRiSi©*>^/e 
1- y v y - \ 3 2 o jji iti fp hj se t 7t jj , ir ^ «f na 

* # * jft tt / KHz " a- * & & ?- ^ y * a- <D y 
Y V - h 3 2 0 % ® i a C. ft t, © a- tt , ft.fJ 



»857- 43730(9) 

^-/•-&IR*Sil®^(Hlf^> h' y - h 3 4 4 ©tB# 
KYfi^Utafcfti. 6£-5-C#^^>-*a.© 
^ V K ^ - h 3 4 4 ©W^^fcltiY-ff^tt, 
7 Oiai©iR*S©*^^^ J fv*A- 1 h|«a-t'-Z>TH 

® vmmmm® K$t t * *> * wkwwkwwi- & 

L ft 4 6 , 4 8. 5 0, 5 2 It C ft t, O (I ^ (D 

iECi 5K, ^rft©*)^/?-^^^^!:*. 
-f -br A y a- }g ^ tt x ■y^^mmLmm.5 4 % 

5 6, 5 8 v 6 0Ktt#g-3ft£ 0 «£o-t > ^^h' 
^ - h75i7ij 77'7py7'3 2 2 *bO»l T/J 
t Jt « i« « S 2 2 0©ffl^-fg^D7)>b©Sfea TiJ 
Kili«;f^BJtgt**i:S. *!>v^3 6 2 ^"t, 
© i KHz^ p 5-;<i#f tx^i-oty K y - h 

3 5 0 %ai 0 ^ u s/ v * rf-. - a, K -3 D Wt JR « 

(• 3 5 ojiiRiaiiRifatorwKiidfpBrffit^&o 

i|RiatiR«lt©MK:*-h)-*^>'K*' - h 3 5 0© 

© / 0 13 © IR |§ * y Y V - b 3 4 2 *j BT SB 
i4S i i. #9--Yv^/i.©^->-K^-h3 4 4 

tis-mvjf A y * *> ifimiif A LSI 

4 6, 4 8, BO. 52KS*-5ft&o 
»i«*7#' - h 3 0 0 0(B»tt, »W <D 1 0 

m o vl a i 1 1- y v y - y 3 4 2 -ciijfpartgt^ft 

Ji-y py - n 7 0 (c«ti3ftJ„ ^ x K ^ - 
N7O0BM«*Ht, t ft tt Bd K K n L7t 
X 5<cif«3ft, r R « ft , Sffi-JftAif 
^HK:«J^A4©Kjl^^ 0 5£?t, S^ttftW 

TiS«i«f1-©SltL^#®W;, ±K3ft§aL7ti 

2 © ffi m tf ^ t © h ij as # * ^ x k y - h 304 



3J 
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its c p - i n ® -x mw k w m-r h m <D 

mt-yia-V-h-tZo C © B$ # 3 © f b ft ~h : * K. 
tftir^ f^BIIJLiliK {, 48, 5 0, 

5 2 ti c p - i n # # ss fe a$ i. t , nr. is m t m 
a -t h & m. l-$> < mcDrnm-i-comm^m^m.^ 

-t b o i~ is v # — h 3 0 2 O IB ^] (d , * |7J IR #a 

3 8 0 T S S 3 n t , flh * © ffi « fi- © C P - I N 

* - KCC P-OUTUJi LTft«&«ni 0 

bll.4f •^tt-'i'f ^i//tl 0 0, 4 0 2 T -v 

0 2 (t5Wtl4t, m ^ *l US fi 2 8 0 * 

t O S * W * X i , #*^;MftDA£':&i!S3 5 2 

rf> © T * p *r |U| ffi ffi g t . fcl i» IH Jiff 111 ?j F £ 

6 , t ju f 7 1 1/ ^ t 4 0 2 O A B 2 , 3 , 4 * 

*t -f *l flt *fi 5 ix * 0 T /vf rv;t4 o 2 © * ; 

OS^tCH, S'lt-^U-N 0 4 TffiliJ 
h/tjl0tIt|£i!|ti3tL4 o n- f -/ U t V 

4 0 2 tt , MM A J) A y BWlftJHfCfEbt, * + 

i6ff73^;-Ctt^-Y^^6 4 1 3 6ttftK^^-C^ 

$ , 1 H A Ji a , b tt f o , o J r * & „ thic 

i D, aiHlllS2 3 0 ©|ll?]*(>OftFttT* 
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